Resumo: O estudo da biodiversidade é de extrema urgência, devido principalmente à velocidade dos impactos ambientais que atingem principalmente o meio marinho. Devido a essas alterações, parte da biota encontra-se inacessível em meio natural. Neste sentido as coleções biológicas aparecem como ponto chave, servindo de bancos de dados imprescindível para trabalhos de Taxonomia, Sistemática e Biogeografia, além de diversas outras áreas do conhecimento. As coleções biológicas no Brasil sofrem com a falta de apoio financeiro, falta de recursos humanos (tanto técnicos quanto científicos) e a dificuldade de acesso a informação que nelas está contida. A Coleção de Invertebrados Paulo Young (CIPY) conta hoje com mais de 18.000 lotes tombados dos mais variados grupos de invertebrados marinhos, desde espojas até tunicados. A seção de Pycnogonida, apesar de não possuir tantos exemplares quanto algumas outras coleções, tem sido foco de estudos nos últimos anos, revelando uma grande quantidade de informações importantes para o conhecimento científico, com a descoberta de novas espécies e novos registros para o Brasil. O presente trabalho tem como objetivo divulgar a CIPY, e parte do seu acervo de Pycnogonida que ainda não havia sido publicado.
Introduction
Pycnogonida Latreille, 1810 are exclusively marine chelicerates (Du Bois-Reymond Marcus 1952) . They are cosmopolitan in distribution, occurring from the intertidal zone to the deep sea (Bamber 2007) . More than 1340 species have been described (Munilla León & SolerMembrives 2009; Appeltans et al. 2012 ). Yet, knowledge of the group remains scarce, particularly in Brazil (Lucena & Christoffersen 2018a) . Some factors perhaps explain the general lack of interest in this group, such as their low abundance, efficient camouflage, small size with aberrant forms, and lack of economic relevance (Arango 2003) . Shallow, warm-water species are most neglected due mainly to their small size, cryptic habits, and irregular occurrences (Arango & Krapp 2007) .
Biological collections are material databases of specimens that function as indispensable tools in the studies of taxonomists (França & Callisto 2007) . They also provide basic knowledge in areas from Agronomy to Medicine (Magalhães et al. 2005) . Collections are considered to represent the most important source of knowledge for mapping the composition, the spatial and temporal distribution, and the world biodiversity as a whole (Magalhães et al. 2005; Egler et al. 2006; França & Callisto 2007) .
The first natural history museum was founded in 1719 by the Czar Peter the Great, reflecting the habit of collecting and accumulating biological material (Pyke & Ehrlich 2010; Senna et al. 2013) . The first Brazilian scientific collection was founded in 1818, it was called "Casa dos Pássaros", giving rise to the National Museum in Rio de Janeiro (Zaher & Young 2003) . The first institutional collections in northeastern Brazil only appeared in the 1950s and 1960s: the Ictiological and Carcinological Collections of the "Instituto de Ciências do Mar -LABOMAR", and other smaller zoological collections. After the 1970s several collections were initiated, including the Invertebrate Collection "Paulo Young" (CIPY) at the Federal University of Paraíba (Senna et al. 2013 ).
Brazilian zoological collections contain an inexhaustible amount of information (Zaher & Young 2003) . They harbor several taxa that have never been organized or studied systematically (Lewinsohn & Prado 2006) . The Pycnogonida are a case in point. Despite having been well studied from 1940 to 1970 (see Lucena & Christoffersen 2018a) , most of this studied material has been subsequently lost. Furthermore, most large collections in Brazil do not have significant representatives of pycnogonids or fail to provide information regarding this group in their collections. Regarding these particulars, the Invertebrate Collection "Paulo Young" (CIPY) is outstanding. It has a significant collection of pycnogonids that has permitted the production of a series of recent publications about Pycnogonida. The aim of this paper is to reveal to the public at large the status of knowledge about the Brazilian pycnogonid fauna. For this we list here the main species deposited in the CIPY coming from other regions than the northeast of Brazil.
Material and Methods
The material is deposited in the Paulo Young Invertebrate Collection (Coleção de Invertebrados Paulo Young -CIPY) at "Universidade Federal da Paraiba (UFPB)", and encompasses specimens of Pycnogonida collected from 1969 to 2015 in southeastern, eastern, and northeastern Brazil, as well as in some other countries.
Identification of the specimens followed Marcus (1940) , King (1974) and Müller & Krapp (2009) .
The Invertebrate Collection "Paulo Young" (CIPY)
The CIPY was officially created in 2004, after the death of an oustanding pioneer who collected the initial material of this collection in significant quantities in northern and northeastern Brazil. However, the initial establishment of this collection can be traced back to 1976, when the first undergraduate class in the Biological Sciences was initiated at the Federal (342), and Pycnogonida (321 lots). A significant amount of material remains to be identified, studied, and incorporated into the distinct sections of this collection.
The section of Pycnogonida presently has 1020 specimens belonging to 54 species, with some material remaining to be processed. This material comes from several collecting expeditions from 1969 to 2016, in different habitats along the Brazilian coastline, predominantly in coral reefs and sandy bottoms ranging from the intertidal zone to the depth of about 50 m. There is material from all northeastern Brazil, from some states in the southeast (Espírito Santo and São Paulo), south (Paraná), and even from abroad (France and Singapore).
Most of this material was identified and processed for future publications. About a quarter of the pycnogonid specimens presently deposited in the CIPY has been object of scientific publications (see Lucena et al. 2015 , 2018b  present paper) ( Table 1) . Hall, 1912 099; 100; 149; 151; 168; 182; 218; 219; 220; 221; 244 Anoplodactylus eroticus Stock, 1968 017; 061; 064; 101; 102; 120; 120; 121; 122; 131; 166; 216 Achelia Hodge, 1864 Achelia sawayai Marcus, 1940 Figure 1A Remarks: This is one of the most frequent species recorded in shallow waters in the Eastern Atlantic.
Ammothella Verrill, 1900 Ammothella rugulosa Verril, 1900 Figure 1B Remarks: Apparently restricted to the Western Atlantic, Ammothella rugulosa presents considerable morphological variation, being frequently misidentified with Ammothella appendiculata (Dohrn, 1881) (Stock 1992a) . The main diagnostic characters of the species are:
having a short ocular tubercule, and having the two articles of the scape of the same size (Child 1982 ) (arrows in Figure 1B Remarks: It was not possible to identify these young specimens to species level. These specimens are small and have the trunk segmentation complete, lateral processes separated by less than their diameter, ovigers and palps not completely developed and the chelifores are complete.
Tanystylum Miers, 1879 Tanystylum isabellae Marcus, 1940 Figure 1D Remarks: This species is frequently recorded along the Western Atlantic. The species is characterized for having a proboscis that narrows gradually beyond the middle of its length. It differs from Tanystylum acuminatum Stock, 1954 , a very similar species, which has the proboscis narrowing only at its distal fourth.
Tanystylum orbiculare Wilson, 1878 Figure 1E Remarks: This species presents considerable morphological variation, in the shape of the proboscis, ovigers, abdomen and palps. The palps present the biggest variations, and may have ranging from four to six articles (Child 1990 ). Marcus (1940) and Stock (1992a) characterized Brazilian specimens as having mainly five articles in the palps, and a more robust proboscis. Specimens examined by us differ only in having the abdomen erect and slightly longer (arrow in Figure 1E) , and for having a long terminal seta on the chelifores.
Family incertae sedis Pigrogromitus Calman, 1927 Pigrogromitus timsanus Calman, 1927 Figure 1F Remarks: The pantropical distribution may be due to introduction from other regions by shipping traffic. Their origin is perhaps the Indo-Pacific, where they are most common (Stock 1992b) . Despite the large number of citations in the Indo-Pacific, this is the first record of Pigrogromitus timsanus for Singapore. Remarks: Nymphon gracile occurs in littoral zones of Europe during the summer, being one of the most common species in shallow waters (King & Jarvis 1970; King 1986 ).
Phoxichilidoidea Sars, 1891
Endeidae Norman, 1908 Endeis Philippi, 1843 Endeis sp. Remarks: This genus is difficult to identify (Child 1992) . Females are very hard to distinguish when not accompanied by males (Stock 1968) . A character largely used to separate species is the quantity of pores in the cement gland (Marcus 1940) . However, because the examined specimen is a juvenile, these structures are not present yet and it becomes impossible to identify the species. This is a small, transparent species, with long, well separated legs. There are long terminal setae on the femur and the tibia. The propodus has three robust spines on the heel and six small spines on the sole. Only the first article of the ovigers are formed. The segmentation of the trunk is complete, yet quite subtle. The lateral processes are separated by a distance/space almost twice their diameter, with two-three small setae along their distal margins. The ocular tubercule is pointed. The abdomen is small.
Phoxichilidiidae Sars, 1891
Anoplodactylus Wilson, 1878 Anoplodactylus evelinae Marcus, 1940 Figure 2C Remarks: Easily distinguished from other species of the genus by having dorsally bifid and rounded tubercules on trunk segments one and two (arrows in Figure 2C ), and one rounded tubercule above the insertion of the abdomen. This species has a widespread distribution distribution, being common along the Brazilian coast.
Anoplodactylus stictus Marcus, 1940 Figure 2D
Pycnogonida from the CIPY Remarks: Despite having been recorded along almost the entire southeastern coastline of Brazil, this species is not easy to collect, being restricted to Brazil and north Argentina. It is very similar to Anoplodacctylus californicus Hall, 1912 , a species with a larger distribution and higher abundance in Brazilian waters. It differs mainly by the presence of a tubercule on the lateral processes of the male and by the presence of a cutting lamina in the distal third of the propodal sole (Marcus 1940; Lucena & Christoffersen 2018b) . 
Discussion
Biological collections are an excellent way to record and study the Earth's biodiversity (Zaher & Young 2003) . They provide important data for biogeographical, taxonomic, ecological, genetic, and systematic studies (Zaher & Young 2003; Magalhães et al. 2005) . They also permit the planning of conservation and management policies (Magalhães et al. 2005) . By documenting the distribution, changes in abundance, and extinction of species, it is possible to characterize and monitor environmental changes and their environmental impacts in the long run (Zaher & Young 2003; Magalhães et al. 2005; Senna et al. 2013) .
Pycnogonida from the CIPY The degradation of habitats, especially when the causes are anthropogenic, represents a great threat to biodiversity (Senna et al. 2013) . Aquatic ecosystems are the most strongly impacted (França & Callisto 2007) , and the speed of degradation is so high that a large part of the diversity will have been lost before it is possible to document it (Zaher & Young 2003) . Due to environmental degradation and other difficulties in collecting, some species may be impossible to collect. Samples collected in the past and conserved in collections may represent the most precious, or even the only source of information of their existence (Winston 2007) .
It has been estimated that more than 26 million specimens are deposited in Brazilian collections, which represents the largest collection of neotropical specimens in the world (Zaher & Young 2003) . However, a large part of these collections have never been organized or studied (Lewinsohn & Prado 2006) , due to a lack of specialists (Marques & Lamas 2006) . Considering that Taxonomy has lost space in the scientific domain since the 1980's as a consequence of the popularization of molecular biology (Senna et al. 2013) , taxonomic studies are in decline, due to a decline in the number of specialists (Zaher & Young 2003) . This "taxonomic crisis", in combination with environmental degradation, intensifies the problem of biodiversity loss (Zaher & Young 2003; Senna et al. 2013 ).
In northeastern Brazil, zoological collections represent medium-sized assemblages belonging to universities and some research institutions. Presently, there are more than 50 collections of different types of organisms. The most accessible collections are those of CIPY, at the Federal University of Paraíba, and in the Museum of Zoology, located in the Federal University of Bahia (Senna et al. 2013 ).
The CIPY represents intensive surveys conducted along the coastline of northern and northeastern Brazil conducted during the years of 1982-1983 and the result of sampling of 93 collecting stations distributed equidistantly along the entire continental shelf of the state of Paraíba conducted in 1983. Subsequently, the collection was gradually increased by individual contributions resulting from research projects, mainly dissertations and thesis work. A noteworthy contribution was the Project Biota, which sampled the state's coastline from 2007 to 2009. As a result of these efforts, 18.161 samples have been identified to species level and individually numbered, while large portion of collected material awaits further study.
The publication of biological information based on material deposited in the CIPY occurred punctually until the year 2000 (Young & Christoffersen 1984; Veloso & Melo 1993; Melo & Veloso 2005) . Papers were produced more systematically since 2008, dealing with diverse groups, such as Crustacea (Riul et al. 2008; Rodrigues et al. 2009 ), Polychaeta (Santos et al. , 2010 (Santos et al. , 2011 (Santos et al. , 2014 de Assis et al. 2007 de Assis et al. , 2008a de Assis et al. ,b, 2012 Brito et al. 2013) , Echinodermata (Gondim et al. 2013a (Gondim et al. ,b, 2015 Prata et al. 2012 Prata et al. , 2014a Prata et al. ,b, 2016 , and Mollusca (Dias et al. 2013; Lima et al. 2013 Lima et al. , 2017a Lima & Guimarães 2015; , include inventories of benthic macrofauna (Gondim et al. 2011 ) and biological associations (Lima et al. , 2017b . However, most of the available information has not been published in scientific journals, having been cited only in monographies, dissertations, thesis and congress/conference abstracts, which makes access to this information more difficult for the scientific community.
For the section containing Pycnogonida, taxonomic studies began in 2015. Five papers were published by us on pycnogonids, they include the description four new species, a new record for the Atlantic Ocean, another new record for Brazil, a new record for Singapore, and several range extensions. Most published records are new for northeastern Brazil (Lucena et al. 2015 , 2018b .
As with most other national collections, the study and maintainance of these specimens occurs under precarious conditions due to the lack of adequate physical infra-structure, lack of continuous resources for curational activities, and an insufficient number of specialists (Egler et al. 2006) . Other than the sporadic obtainance of financial resources through approved projects, there is no permanent support for the formation and maintenance of Brazilian scientific collections by the developmental agencies. Most collections were begun by the initiative and effort of single or small groups of researchers. Because of the absence of long term institutional Pycnogonida from the CIPY planning, most researchers have difficulties in obtaining the necessary resources for the continuous maintainace of these collections, particularly in the northeastern and central-western regions of the country (Zaher & Young 2003; Egler et al. 2006) . Furthermore, there is a lack of trained curators and technical support to adequately manage the existing collections (Egler et al. 2006) .
As well as documenting biodiversity, biological collections may represent, at least in part, the solution for the problem of biodiversity loss. Biological collections play an important role in scientific disclosure to the community in general and in the formation of specialized human resources for the study of biodiversity (Senna et al. 2013) . Recognition and awareness of the importance of biological collections could help individual managers to develop long term plans for training human resources and for the obtainment of continuous financial support for the maintainance of representative collections of our dwindling megadiversity.
